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____QI. What is the main advantage of multiprogramming? 


[3] 


Q2. Consider a system with a total of 150 units of memory, allocated to three processes as shown: 
: | a 


Fer er eee es ky 
a, SS ee ee 
uy Arrival of 4" process EEEO hee as SH 


pà 


Apply the banker’s algorithm to determine whether it would be-safe fo grant each of the following 


requests. If yes, indicate a sequence of terminations that could be guaranteed possible. If no, sh ow 
the reduction of the resulting allocation table. | 


am e e -os m- aem ew m ee -aramea eee + m —— eee — ocs- -axo ort os ai: a eee ee 


a. A fourth process arrives, with a maximum memory need of 60 and an initial need of 25 units. 
= b. A fourth process arrives, with a maximum memory need of 60 and an initial need of 35 units. 


[7 Marks] 
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Q3. Write an algorithm to solve the:bounded buffer 


semaphores. T | [7 Marks] 
QD A dynamic partitioning scheme is being used, and the following are the memory free blocks i 
; ere : 5 y ocks in 
order: 20M, 60M, 10M, 40M, 30M, and 40M. The next three memory requests are for 40M 
20M,and 10M. Draw a memory map indicating the free blocks i : is 


i uki i mp ' ndicate where each of the three 
memory requests is placed using each of the following placement algorithms: 
a. First-fit 3 P 


b. Best-fit l 


c. Next-fit.Assume the most recently added block is at the begi 
d. Worst-fit 


producer/consumer problem using 


, , [8 Marks] 
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K Q1. [3 Marks] | 
Multiprogramming makes efficient use of the CPU by overlapping the demands for the CPU and its 
I/O devices from various users. It attempts to increase CPU utilization by always having something 


for the CPU to execute. 
Q2. [7 Marks] 


The total number of memory units that are held by processes: 45+40+15= 100 
Total Available memory units 150 — 100= 50 


should have the following state 
Still needs 
25 


a. By granting a request of a fourth process ( Maximum:60 units, Initial need of 25 units); we 








Now after granting the request the remaining available resources is 50-25= 25 memory units 


Clearly any of process 1 and process 2 can proceed, run to completion, and return claimed 
resources (70, 65 units respectively). This state would enable all other processes to run to 


T s &~— completion in any order. Hence it is safe to grant the request, and the following are two possible 
sequences of completion that are guaranteed possible: P1 XXX, and P2 XXX ; 


` 


A ‘3 de ~N. 

A b. By granting a request of a fourth process ( Maximum:60 units, Initial need of 35 units); 
we should have the following state 

He 

45 

ee ee ë O a 

15 

uest 35 

From what is listed above, granting the request would leave only 50-35=15 memory units available. 

This, however, is not enough for any process, to run to completion, and hence it is unsafe to grant 
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Initial req 





the request. 
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Q3. [7 Marks] 


buffer size +j: 


~ S22reofburfer: 
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-while {true) ł 


_ SemWalt tn) ; 
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Q4. [8 Marks] 
Memory requests are: 40M, 20M, and 10M 


Memory ! 
Free Blocks | First-fit 





Best-fit Next-fit Worst-fit 
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Q1. Consider a system consisting of five resources of the same type that are 


shared by four processes, each of which needs at most two resources. Show that 
the system is deadlock-free. 


Q2. A page table entry for a virtual memory system differs from that of the 
simple page table entry. Explain how and why? 


Q3. What is external fragmentation and how it may be resolved? 


Q4. Why is it necessary to be able to relocate processes in memory? What are 
some of the implications? 


Q5. What are the advantages of paging over traditional fixed partitioning? Do 
they have any similar disadvantages? 


Q6. Explain how thrashing happens in virtual memory. 


Q7. Is there an optimal page size for an operating system? Should we maximize 
or minimize page fault rate as a function of page size? Why? 
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Q1. Suppose the page table for the process currently executing on the processor looks like the 
following, All numbers are decimal, everything is numbered starting from zero, and all addresses 
are memory byte addresses. The page size is 1024 bytes. 


Virtual page number Valid bit Reference bit Modify bit Page frame number 


() l 0 4 - 
| | | ] F- 

2 () () 0 — 

3 | () 0 f 

4 () 0) () — 

5 | () | 0 


What physical address, if any, would each of the following virtual addresses correspond 
to? (Do not try to handle any page faults, if any.) 

a) 1058 

b) 2328 

c) 5632 - [6] 


Q2. With the aid of a block diagram, describe exactly how, in general, a virtual address 
generated by the CPU is translated into a physical main memory address in, a 
segmentation/paging system. [6] 


T9 Q3. Given memory partitions of 100K, 500K, 200K, 300K, and 600K (in order), how would 
each of the First-fit, Best-fit, and Worst-fit algorithms place processes of 212K, 417K, 112K, and 
426K (in order)? Which algorithm makes the most efficient use of memory? [7] 


Q4. Consider the following page reference string: 
l, Zy Ps 4, pA l, S; 6, hy l, Ls 3, is 6, 35 2, l, 2; Ds 6. 


How many page faults would occur for the following replacement algorithms, assuming one, 
three, or five frames allocated to each active process? Remember all frames are initially empty, , 
so your first unique pages will all cost one fault each. 

a, LRU replacement 

b. FIFO replacement 

c. Optimal replacement , [6] 
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QI. tr page m for the sce currently executing on the processor looks like the following. All 
numbers are decimal, everything is numbered starting from zero, and all addresses ; | 
AT T esses are memory byte addresses, The 


Virtual page number Valid bit Reference bit Modify bit Page frame number 


aA fh WN © 
O O O O m rm 
—- D Oo- © 
= b] aA 


What physical address, if any, would each of the following virtual addresses correspond? 
(Do not try to handle any page faults, if any.) | 

a) 1058 

b) 2328 

c) 5632 


Answer: 


a) 1058 Physical address: 702A 
b) 2328 Page Fault 
c) 5632 0278 


Q2.With the aid of a block diagram, Describe exactly how, in general, a virtual address generated by the CPU is 
translated into a physical main memory address in a segmentation/paging system. 
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Address Translation in Segmentation/Paging System 
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Q3. Given memory partitions of 100K, 500K 200K, 300K, and 600K (i 
3 ’ ) i d , T 
Best-fit, and Worst-fit deori plece mate (in order), how would each of the First 


sses of 212K, 417K, 112K, and 426K (in order)? Which algorit 
makes the most efficient use of memory? > 
Answer: 


First-fit: 


a. 212K is put in 500K partition 
b. 417K is put in 600K partition 


c. 112K is put in 288K partition (new partition 288K = 500K - 212K) 
d. 426K must wait 


fit, 
hm 


Best-fit: 


e. 212K is put in 300K partition 
f. 417K is put in 500K partition 
g. 112K is put in 200K partition 
h. 426K is put in 600K partition 


(Worse j 
, a. 212K is put in 600K partition > x 

b. 417K is put in 500K partition © 7 Sg 

c. 112K is put in 388K partition (ic? 

d. 426K must wait 


In this example, Best-fit turns out to be the best. 


Q4. Consider the following page reference string: 
L 2 By 4, Z; l; = 6, Zs L 2, 3, ts 6, 3, his l, 2, 3, 6. 


How many page faults would occur for the followin 


g replacement algorithms, assuming one, three, or five frames 
allocated to each active process? Remember all frames are initially empty, so your fi 
one fault each. | 


rst unique pages will all cost 
a. LRU replacement 
b. FIFO replacement 


c. Optimal replacement 
Answer: 


Final analysis 


Sa Number of frames LRU FIFO Optimal 
| A J 20 20 20 

D: 3 it oy 

A 2 8 10 T 
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